Immunological basis of M13 phage vaccine: Regulation under MyD88 and TLR9 signaling.
Peptide-displaying bacteriophages induce mimotope-specific antibody responses, suggesting a novel application of phage-display library as bacteriophage vaccine. We examined the antibody response against M13 phage in mice induced by an i.p. administration of M13 phage in phosphate-buffered saline. We showed here that firstly, mice showed strong IgG antibody responses, particularly, in IgG2b, IgG2c, and IgG3 subclasses even in primary responses. Secondly, IgG production in primary response is totally dependent on MyD88 signaling. These responses were almost comparable, but slightly weaker, in TLR2-, TLR4- and TLR7-deficient mice relative to wild-type mice, suggesting that this enhancing effect is not due to plausible LPS contamination. Thirdly, although primary IgG1 response was not detected in wild-type mice, remarkable IgG1 response was induced in TLR9-deficient mice, suggesting that TLR9 pathway functions as regulatory, but not a simple augmenting signaling cascade, and furthermore, the enhanced IgG1 response was not due to adjuvant effect of single-stranded DNA derived from M13 phage. Thus, innate immunity including TLR regulation is crucial for M13 phage vaccine design.